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LHC as a scaner of gluon
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High energy prescription and forward-central dijets
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Forward central — jet production
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Observable sensitive to saturation of gluon density
Kharzeev, Levin,McLerran '05, Marquet '07 4



High energy factorization and saturation

Saturation — state where number of gluons
stops growing due to high occupation
number.

More generally saturation is an example of
percolation which has to happen since
partons have size 1/k: and hadron has finite
Size

Cross sections change their behavior
from power like to logarithmic like.

On microscopic level it means that gluon apart splitting
recombine
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Nonlinear evolution
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The BK equation for unintegrated gluon density
In the momentum space  '®
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Forward physics as the way to constrain
gluon both at large and small pt
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Final states and saturation

Original formulation of BK or BFKL- difficult to address
final state problem. One of possible solutions is to
combine physics of BK with CCFM
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Jets and saturation

S.Sapeta. KK
PRD

‘Another solution it to follow Kwiecinski-Martin-Stasto prescription to include
corrections of higer order in In1/x
‘High energy factorization is an approximation. More general framework

given by: F. Dominguez, C. Marquet, F. Huan, Xiao

The equation for unintegrated gluon density with corrections reads:

Fplz, k) =
—?’Nf dz/ {mp[f 2)g(E — 12 1 — FR((EF) | kf?p{%ﬁ}}
g [y 41t + kAT
ﬂ',.;“l_}}[ 2‘ 9 I 9
+ 2?.’.1{2 ] dz ( gg[z} 2 )[a dl FP{E.IJ
202(K?) / - ):' , fx dI’ (F)
S— NE Tk~ —1 [?
Corrections R? (J:" 2 [ ) +FP(I ) B2 [ N k2 .F[r }Kwiecinski,Kutak'03
of higher orders
Included.

Kin. Cons
DGLAP slgl\ .

Andersson, Gustafson,Sammuelsson '96
Kwiecinski, Martin, Sutton '96



Hints for saturation in F2 data

HERA data
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Fit of BK-DGLAP

and BFKL-DGLAP

to combined H1-ZEUS
data

Very good description
with BK-DGLAP in range
Q2>1.5GeV?2

y? =1.73

Very good description
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range
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Y? =1.5
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Hints for saturation in RHIC data
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J. L. Albacete, C. Marquet, Phys. Rev. Lett. 105 (2010) 162301.
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Signatures of saturation in p-p and p-Pb
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Signatures of saturation: p-Pb/p-p at 5 TeV
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' Programy finansowane
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*.,.* 1z Funduszy Strukturalnych ‘ ENP

Conclusions and outlook

*With help of LHC there comes opportunity to test parton densities both
when the parton density is probed at low x and low enough kt.

*HERA and RHIC data further gives some hints for saturation

*Results based on BK/DGLAP approach predicts saturation in p-Pb and
sugges tits presence in p-p
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